Abstract: Environmental mainstreaming (EM) is a policy instrument to integrate environmental risks and opportunities into planning and implementation. A body of knowledge exists on identifying barriers for EM at the national level. This paper identifies contributions of regional institutions for improving capacities for EM at the national level, using the Caribbean region as a case study. The methodology adopted combines in-depth interviews with senior policy-makers and participatory workshops for medium-and junior-level staff of government agencies. Four barriers for EM are analyzed with specific roles for regional agencies, including weak leadership, insufficient science-policy linkages, deficits in quantity and quality of human resources, and institutional aspects. Research findings identify regional leadership as crucial to supporting the science-policy interface, to share data and knowledge across countries facing similar challenges, to provide assistance with national policy development for EM involving transboundary issues, and to ensure cross-sectoral perspectives in regional initiatives, especially those on economic development.
Introduction
Mainstreaming has been proposed as an effective tool to enhance policy development by increasing policy coherence, addressing trade-offs, and capturing the opportunities for synergistic results across social, economic, and environmental priorities [1] . In its early applications, mainstreaming the environment into development plans (such as poverty-reduction strategies) achieved mixed results that insufficiently addressed the needs of the poor and the contributions of the environment to their well-being [2] .
More recently, mainstreaming has been regarded as an innovative instrument replacing stronger-and often ineffective-mechanisms of coordination [3] . The UN Environment Program, for instance, considers mainstreaming as a tool that can assist in highlighting linkages between development and the environment, identifying weaknesses in policy, legal and institutional frameworks for environmental sustainability-and prioritizing and planning for targeted actions, research, and policy to improve environmental management practices [4] . With a specific focus on environmental issues, environmental mainstreaming (EM) has been defined as "the informed inclusion of relevant environmental concerns into the decisions of institutions that drive national, local and sectoral development policy, rules, plans, investment and action" [5] . In this context, mainstreaming is understood as close to "integration" or "reciprocal mainstreaming" implying that context and the development aims are as important as the environmental aims, and that all three aspects should interact closely [5] .
While mainstreaming has been advocated as an effective tool for policy integration, evidence shows it has largely failed to assist in connecting the environment with development priorities, and to effectively penetrate the policy agenda [4, 6] . Research conducted over the last decade has identified challenges to advance mainstreaming at national and subnational levels [5] [6] [7] [8] [9] [10] [11] [12] [13] . A number of stumbling blocks to advancing EM have been cited, including weak leadership, difficult enabling environments, and lack of skills and human resources for proper engagement in the EM process. Barriers to providing salient science-based information in support of mainstreaming have also been underlined (Table 1 ).
Particularly at the leadership level, agencies that are often weak in terms of power and/or resources are the ones spearheading EM; thus, their efforts tend to be side-tracked in favor of stronger agencies or ministries, such as finance and economic development [1, 14] . The electoral cycle also influences mainstreaming efforts. This is highlighted in research by Lasco et al. [11] and Sietz et al. [13] who noted that priority areas for implementation and resource allocation for national adaptation were modified after government changes. In terms of institutional rules and structures, it has been found that deep-rooted institutional structures hinder cross-sectoral collaboration and consultation, which are an important part of EM [6, 13, 15, 16] .
Effective mainstreaming involves formal and informal mechanisms that enable policy-makers, researchers, and experts to interact and co-develop policies and actions [17] . Lack of support for collaboration is often coupled with insufficient staff capacities and skills for adopting an active role in policy development, collaboration, and communication with other agencies and stakeholders [13, 17] . These institutional-and capacity-level barriers hamper the inclusion of information on environmental issues and trends, and outcomes from science-based assessments in policy design. In this context, further barriers can be identified in the form of narrowly focused science assessments lacking policy relevance for specific sectoral priorities [18] . While the overview of barriers for mainstreaming cover a range of national and subnational challenges, research [13, [20] [21] [22] emphasizes the importance of considering support from regional level to subnational levels to improve EM capacities. On the role of regional support, Integra [18] stressed (based on Australian experience) that regional networks can assist decision-makers in creating policies and strategies considering EM, and in designing administrative structures and processes to implement such policies. Given this evidence on the benefits of regional support, and commonality of documented barriers at the national and subnational levels across countries, an opportunity arises for a potentially larger role for regional coordination and support for EM at the national level. Against this background, this paper assesses context-specific knowledge and experiences for greater engagement of regional organizations, and the role of multi-level coordination from regional to local in advancing EM. It presents critical insights into the comprehensive support that regional agencies can provide to address barriers to mainstreaming, and it discusses opportunities for promoting a (more) effective approach to EM at the national and sub-national levels. In-depth exploration of support from regional to national levels is facilitated by a critical review of current experiences, capacities, barriers and potential roles of regional agencies in the Small Island Development States of the Caribbean (Caribbean SIDS). These countries face a number of environmental challenges, with their economies heavily dependent on natural resources for their major industries-tourism, fisheries and agriculture [6] . Furthermore, anecdotal and empirical evidence suggests that weak institutional capacity is a common problem among Caribbean countries [23] including limited capacity to implement and enforce existing legislation, poor institutional arrangements, and limited experience in working with cross-sectoral data and information [4, 6, 10, 24] .
The next section describes the methodological approach to data collection for identifying specific experiences and capacity needs of policy-makers in the Caribbean SIDS region with EM. Sections Four and Five present the results and discussion focused on key types of barriers to EM and on the role of regional institutions. The conclusions summarize future research needs for advancing EM centered on regional leadership.
Method

Scoping Phase and Setting the Agenda
The Caribbean SIDS face environmental challenges that include the degradation of coastal and marine biodiversity, worsening fresh water quality, environmental pollution, and increased soil degradation [4, [25] [26] [27] [28] . Like other SIDS, they also face a number of socioeconomic challenges, including heavy dependence upon the natural resource base (agriculture, forestry, fishing, tourism, mining, and light manufacturing); susceptibility to the vagaries of international trade; lack of economies of scale; high transportation and communication costs; extreme vulnerability to natural disasters; scarce land resources; and ever-increasing pressures on coastal and marine environments [28] .
The heavy economic dependence on natural resources for their major industries (tourism, fisheries, and agriculture) generates a strong relationship between a healthy environment and socioeconomic development [27, 28] . At the same time, these economic sectors can act as environmental stressors [24, 27, 28] . Tourism is a case in point; annual tourist numbers of more than 75 million overnight stays are estimated to generate as much as 166 million tonnes of waste in the Caribbean [26] . This complex relationship between the environment and the economy requires implementing more effective measures to halt and reverse the region's negative environmental trends [8, 9, 27] . A key challenge in this regard is to go beyond the sole improvement of environmental management and policy, and mainstream environmental considerations into specific, large-scale sectoral socioeconomic and development policies, strategies, initiatives, and investments. Furthermore, a limited pool of skilled human resources exists to perform the vital roles of the public service [23] , and that needs to be taken into account when aiming to advance EM.
This research was undertaken in the Small Island Development States of the Caribbean (Caribbean SIDS), within the framework of a Program for Capacity-Building in the African, Caribbean and Pacific (ACP) countries commissioned by the European Commission. While the overall objective of the program was to enhance countries' capacity to improve management of their environment and natural resources, one aspect of the program focused on how to improve mainstreaming of Multilateral Environmental Agreements (MEAs) into development strategies and policies. Multi-stakeholder engagement undertaken as part of the program evidenced that previous capacity building on mainstreaming focused on the national and sub-national levels, with regional organizations only acting as project coordinators, rather than engaging in a more active role in advancing mainstreaming. Furthermore, key stakeholders, including representatives of regional and international agencies, such as the Caribbean Community (CARICOM), the UN Environment Program (UNEP), the Organization of Eastern Caribbean States (OECS), and senior decision-makers of the region stressed the need for policy-makers beyond the environmental realm to be engaged in mainstreaming. These regional institutions are active in reaching out to national governments in the region on initiatives related to trade, economic development, and transboundary issues with high importance for environmental mainstreaming.
Based on the outcomes of these initial consultations, a sequence of methods was used to gain insights from senior government officials of the Caribbean engaged in decision making, as well as bureaucrats in different government and non-governmental agencies engaged in preparing inputs for decision-making and developing sectoral and cross-sectoral strategies, plans and policies. An overview of the methodological approach is presented in Table 2 . Table 2 . Overview of the methods applied for data and information gathering.
Methods
Overview of the method/approach Purpose
Initial scoping Meetings with project leads and key regional agencies and decision-makers
To identify the focus of the research that is relevant for policy-makers in the Caribbean region.
Review steps in the project and planned means of implementation.
To recommend senior decision-makers in the Caribbean countries for the interviews and to be involved in the next phases of the project. The interviews were conducted in English.
To elicit views, barriers and capacity needs from senior decision-makers especially at the leadership levels and on potential effective.
To secure support and identify contacts for the junior policy-makes for the participatory workshops.
Participatory workshops
The workshops combined presentations, small group work, plenary discussions and working with handouts of published research relevant to EM. Three-to four-day workshops were conducted, with attendance ranging from 15 to 34 participants (for a total of 119 participants).
The workshops were held in English with groups also communicating in Spanish.
Two note takers recorded the plenary discussion and there were additional note takers during the group work (one per each group).
Evaluation forms completed at the end of the workshop; total 106 forms were collected. Coding system using NVivo (QSR International) was used to process the transcripts.
Basic statistical analyses using was used to process the evaluation forms.
To identify key trends from the interviews and participatory workshops.
To prioritize mainstreaming gaps and capacity needs by using scoring and statistical analyses using Microsoft Excel.
Interviews with Senior Government Officials
Semi-structured interviews with senior government officials of six Caribbean countries (St. Lucia, Belize, Guyana, Barbados, Bahamas, Jamaica, St. Vincent and the Grenadines, and Suriname) were conducted to understand specific leadership challenges and capacity-building needs in the context of EM at national and regional levels. Snowball sampling [29] was used to identify respondents based on an initial set of stakeholders. The sampling strategy identified two major groups of stakeholders: (1) senior policy-makers, such as directors of key ministries/departments dealing with the environment, economic development, tourism and agriculture, and (2) leaders of major regional organizations involved in natural resource management, sustainable development, tourism, agriculture, and economic development (e.g., UNEP offices in the region, the CARICOM, and the OECS).
The hypothesis guiding these interviews was that senior government officials can provide key insights on the role on regional institutions and national level engagement in mainstreaming across ministries and sectors. The outcomes of these interviews were used to frame key areas that needed discussion with policy-makers during the workshops: exploring institutional structures and opportunities for collaboration; interactions between science and policy to identify if they could address needs expressed by senior policy-makers; and resources, needs, and knowledge gaps of junior policy-makers to supply inputs indicated by senior policy-makers. These interviews were also an effective instrument for making contact with policy-makers for the next phase of the research.
Participatory Workshops in the Caribbean Region
Four participatory workshops (Table 3) were conducted bringing together medium and junior policy-makers from the region. The hypothesis guiding these workshops was that the participants can provide detailed information and knowledge on best practices on mainstreaming, and identify gaps and capacity needs at national and regional levels. Regional and national-level workshops were delivered to understand national capacities and needs and to explore the role of regional support for addressing such needs across the region. In terms of the workshop structure, [4, 5, 8, 15, 30] suggest discussing mainstreaming first at the level of linkages between high-level national development goals and priorities relevant to the region or country, and then focusing on specific sectors such as tourism, agriculture, poverty, and development, to identify approaches, barriers and capacity needs. This means workshop design and implementation need to be flexible to account for the diverse views and values of stakeholders, as well as varying levels of experience and knowledge [26, 27, 31] . The approach also needs to foster active sharing and peer-to-peer learning among stakeholders to identify key barriers, challenges and sharing practices with experts across different sectors and regions.
The four workshops conducted in the Caribbean took place in Suriname (in 2011); St. Vincent and the Grenadines (2012); St. Lucia (2013); and Belize (2013) ( Table 3) . Initial discussions during the project framing phase pointed to the importance of engaging medium-and junior-level policy-makers with diverse sectoral involvement such as agriculture, tourism, spatial planning, and economic development, as these policy-makers can play crucial roles in EM. After each workshop, evaluations were conducted to gather participant feedback. A total of 106 evaluation forms were collected to gain insights into the key questions on EM discussed in this paper. A brief report summarizing the results was prepared after each workshop and reviewed by all participants. 
Data Processing
Transcripts of the interviews and workshops and the evaluation forms were used to analyze and interpret results. A simple coding system [32] reflecting the framework categories and key themes within the research questions were used to organize results from the interviews and workshops. NVivo (QSR International) was used to this end. A total of 18 major issues (approximately four to five issues per barrier type identified in the literature review of Section 1) were identified, and used to discern key similarities and differences in capacity-building needs for EM (Table 4) . To further explore the importance of the identified barriers, key scores given by medium-and junior-level policy-makers to barriers listed during the interviews and the workshops were processed using basic statistical analyses. These scores were collected at the end of each workshop, as part of the evaluation forms. Respondents scored the barriers from one to four; four being the most relevant item. Basic statistical analysis of these scores was done using Microsoft Excel, calculating sums of total scores, average, standard deviation, and median (Table 5) . Table 4 . Barriers to EM in the Caribbean region, as perceived by policy-makers, and reasons frequently cited by policy-makers participating in the workshops.
Barriers and issues identified
Reasons Science outcomes take a long time to develop and often are done too late for the planning process; science outcomes often need to be peer reviewed, which takes a long time, and then we miss the legislative window for making changes; many of the science inputs come in the form of models and trends in narrowly specified systems that are not relevant for highlighting implications for decision making. Leadership on issues usually has budgetary implications presently and/or in the future, thus maintaining the specific leadership position is critical.
Quantity and quality of human resources (D1) Lack of time because of other work/duties
Our current work duties increasingly fill up our working hours and there is no time for engaging substantively on collaborative efforts; informal engagement is more relevant, as it can be better adjusted to time availability, but that tends to be dropped when there is too much work. Table 5 . Scoring given by medium-and junior-level policy-makers to the barriers listed in Table 4 scores ranged from one to four; four being the most relevant item. The highest scores are highlighted in grey (n = 106; sum = number of responses).
Specific barriers
Results from Policy-Makers: Detailed Accounts of Barriers for Environmental Mainstreaming at the National Levels and Implications for Regional Support
This section presents the range of barriers for EM that policy-makers put forward during the interviews and the workshops, grouped according to main categories of barriers identified in the literature. Within these categories, we specify the role of national and regional institutions. We also present the frequency of specific barriers as they were reported during this research (Table 5) , as well as specific examples listed by the participants (Table 4) .
Leadership Barriers for Advancing EM
Most participants perceived the lack of political will at the national level as one of the major barriers for mainstreaming. Participants also indicated that, in some cases, environmental challenges superseded economic priorities because of the worsening impacts of economic development on environment and related severe consequences, such as serious localized water pollution, limited water availability, increasing debris in the oceans and seas, and coastal land degradation. At the regional level, participants felt the role of regional institutions has weakened over the last decade, although they still possess strong leadership potential. Key regional leadership in the context of EM requires agencies with regional mandates emphasize the importance of EM at regional and national levels through such mechanisms as regional treaties and national development plans. At the same time, there needs to be a focus on EM for specific issues relevant to national economies (such as tourism development, poverty reduction, and fisheries); these can serve as vehicles to advance EM in this specific context.
Most medium-and junior-level government officials perceived leadership at the national and regional levels as critical to ensure mainstreaming into strategic documents, such as a country's vision and economic development plans. Such leadership provides a concrete signal for policy-makers at lower administrative levels regarding the need for mainstreaming. Moreover, coordination at the regional level is important to ensure the integrity of transboundary environmental resources and ecosystems; in these cases, mainstreaming from the regional plans and strategies (e.g., Caribbean region, West Indies) could trickle down into national-level strategies. However, participants' feedback giving the highest score to this barrier (issue A5 in Tables 4 and 5) indicates that reaching national planning documents is not enough. The follow-through from the strategic level to policy development and implementation is often one of the biggest barriers for advancing mainstreaming. They indicated that in some cases-e.g., limits for shoreline development, use of agricultural pesticides-policy and related regulations are in place, but weak leadership hinders enforcement and compliance (possibly rooted in lack of capacities of the officers and/or corruption and bribes). Again, participants emphasized the importance multi-level approaches by suggesting that while regional institutions cannot implement national policy, they can provide regional guidance for policy development, helping to draft legislation and design implementation pathways.
Insufficient Science and Policy Interaction to Facilitate EM
One of the key challenges related to EM in the Caribbean appears to be a lack of research to guide the design of specific measures and policies that need be implemented in other sectors. Examples listed by the policy-makers on knowledge gaps included questions, such as what is the acceptable level of pollution given its impacts on aquatic ecosystems' health? What are the limits for water withdrawals and their seasonality to ensure biodiversity protection? What is an acceptable size for tourism facilities on the coast? Most of the policy-makers emphasized the importance of creating communication outputs (e.g., policy and technical briefs) that could help them understand the research findings and communicate them to their directors and higher-level policy-makers (see Table 4 , issue B3). When discussing the role and use of information in policy, our results indicate that participants felt strongly, by giving a very high score to this barrier, that most of the research outcomes are complicated to interpret for policy-makers, and they do not provide clear guidance on needed actions (see issue B2, Tables 4 and 5) .
Many participants perceived a key challenge for the above-mentioned barrier was related to data availability for monitoring environmental and co-related sectoral trends that could be used to frame policy choices. At the national and regional levels, participants had experience with monitoring impacts and trends on the state of the environment, but had less information related to monitoring the implications of development decisions for the environment, which can then be used to advocate the need for EM with up-to-date monitoring data and information. From a mainstreaming perspective, these monitoring efforts would need to be harmonized in the context of a country and/or region, which was described as an "overwhelming task" by the policy-makers consulted.
This mismatch between research outcomes and the knowledge and information needs of the policy process can be a barrier to enhance science-policy linkages. Participants engaged in policy-making at junior and medium levels of government perceived they lack the processes and/or tools to help them work with research findings and translate them into cross-sectoral decision-making and policy. At the same time, workshop participants also emphasized that research needs to be better targeted toward the policy process; for example, by listing potential policy recommendations to be further developed by policy-makers.
Other issues raised by interviewees and workshop participants relate to the timely availability of research outcomes; for example, they are not available at times of strategy and policy development, and policy reviews (see Table 4 , B3).
Regional institutions-including academic networks-have significant opportunities to contribute to addressing some of these challenges. These institutions and networks can build on a number of assessments already completed, to increase their relevance for EM and to encourage better regional collaboration between researchers and policy-makers in identifying regional, national and subnational policy implications. Furthermore, participants suggested better coordination of published data and information at regional level so that policy-makers are aware of their existence and can use it to better inform the policy process.
Ineffective Enabling Environment: Institutional and Organizational Barriers
The third group of perceived barriers relates to institutional aspects that generally discourage collaboration and cooperation (Table 4 , issues C1 to C4). During the workshop, participants shared relevant experience with their own bureaucratic processes that discourage cross-sectoral collaborations such as shared review of planned legislation and monitoring.
Most of the policy-makers' collaboration was perceived as a grey area within their departments and agencies. The lack of direct support fostering collaboration as part of regular policy processes was cited as a critical issue for advancing mainstreaming. Government officials in medium and junior levels of policy-making felt that this created uncertainty. They said they had limited their efforts to initiate collaboration because of concerns about disciplinary consequences, or simply because a lack of time gave lower priority to this issue. Frequently, this uncertainty was related to conflicts and competition at the higher ministerial level, where staff are not encouraged to reach out to ministries/institutions because of past challenges, such as perceived unequal budget allocations, mistreatment, lack of trust, and history of non-collaboration.
Lack of collaboration was linked primarily to leadership and budgetary challenges, including limited budgets for staff to engage in collaborative efforts and the potential need to share financial resources with other collaborating agencies (or split current funding). Both of these barriers were perceived to be highly significant by giving them a very high score during the participatory workshops (issues C3 and C4; Tables 4 and 5 ). These barriers also relate to so called "turf-ism" defined as a barrier created when agencies have limited interest in collaboration with other stakeholders-such as different government departments, academia and non-government agencies-because of a perceived threat of potential loss of leadership by the collaborating agency [10] . This is partly an issue of institutional culture, but also relates to the absence of guidelines on how mainstreaming processes can be initiated and how the power struggles between the agencies could be better handled. Many participants perceived that leadership at the level of regional organizations can emphasize multi-level coordination and collaboration by specifically requesting cross-sectoral participation in consultations, meetings and trainings. To also provide input for addressing barrier at the leadership level (Section 3.1; barriers A1-A4 in Table 4 ) regional agencies should focus on assisting with specific national issues, such as the development of a new country vision, revision of development policy, revision of tourism/agricultural policies; and when providing assistance with the former, ensure cross-sectoral collaboration serve as a template for actions at the national level.
Quantity and Quality of Human Resources as Barrier to EM
The last set of barriers relates to lack of capacity and skills to undertake mainstreaming efforts (Table 4 , issues D1 to D4). A key barrier is the quantity (number of staff) and quality (knowledge, preparedness and skills) of human resources. Participants noted an increase in the number and complexity of tasks (and often a decrease in the number of staff) as a common national scenario in the public sector engaged in policy affecting the environment. The already busy work schedule of policy-makers and staff do not include space for activities requiring longer time horizons, like engaging in collaboration and mainstreaming. Participants and senior policy-makers interviewed felt that informal collaborations are more suited for their current schedule, as they are more flexible with adjustments and work better within the aforementioned unclear institutional guidelines. However, participants noted that such informal approaches lack commitment for overcoming challenges to advance EM, and integrating it into strategies, policies and actions.
Many workshop participants indicated that, while they had some understanding of linkages between their sector and the environment, working on mainstreaming in a practical way was a new experience, and they were not sure what types of outcomes to expect from an EM process. Consequently, they tend to rely on their sectoral knowledge, instead of being open to discussing broader cross-sectoral priorities (that could require significant changes in their sector). Moreover, the participants noted a lack of confidence regarding skills in leading larger multi-sectoral processes, with potentially challenging relationships amongst involved policy-makers and their departments/agencies.
Participants recognized building bottom-up "readiness" as a key part of mainstreaming, so that local government units responsible for on-the-ground implementation of government policies and projects are able to mainstream environmental priorities as part of the process. Participants stressed that regional institutions can play a capacity-building role by providing information to guide policy development, for awareness rising and to improve key stakeholders' knowledge of best practices for policy compliance and enforcement (e.g., instruments such as closed fishing seasons and limited use of agro-chemicals).
Discussions
This paper set out to demonstrate that regional organizations can provide targeted support to address barriers at the national and subnational levels to advance EM. While discussing these national and subnational barriers separately provides insights on potential specific actions to improve mainstreaming efforts, consideration needs to be given to the synergy and interactions of barriers at different levels. Here we discuss three issues that emerged as important from our results: bottom-up and top-down coordination, identifying synergies between barriers, and strategic opportunities at the regional levels to advance EM at the national and subnational levels.
Mutli-Level Coordination Needs to Support Mainstreaming
Our findings confirm earlier views [20, 21] pointing that effective mainstreaming needs be coordinated simultaneously at vertical, hierarchical administrative levels within regional, national, and subnational institutions. Based on policy-makers' feedback, targeting mainstreaming efforts to policy-makers in general is not effective, as they have different roles that influence their opportunities for advancing mainstreaming, and, thus, have different capacity-building needs.
Although previous research [4, 5, 15, 16, 30] suggests focusing on national level as entry point for mainstreaming, our results showed that a combined multi-level approach to strengthen capacities at the national, departmental/agency, and individual levels is needed prior to its implementation. In terms of implementing such a multi-level approach, [21] suggests that actors at each level need different policy learning opportunities postulated by their institutional and individual needs. The in-depth exploration on key barriers showed that regional agencies can play a considerable role in building capacities for mainstreaming by senior policy-makers, through providing them with specific tools and examples of linkages between the environment and economic/social issues. This is especially relevant in the studied Caribbean context. In the region, current challenges such as droughts, water quality, and availability, and tourism development initiatives are shared across the countries. Providing information on potential environmental challenges of development, and measures to address them in a brief and accessible form furnishes arguments that policy-makers need to gain support from other departments and agencies. A crucial step here is to reach out to senior policy-makers at times when national strategies and programs are being developed, so they can ensure that cross-sectoral views are included. This could then trigger cross-sectoral strategy development at the lower levels.
On the other hand, policy-makers at lower levels of the administrative hierarchy need to supply their leaders with salient information, and initiate necessary inter-institutional collaborative processes. From this perspective, staff of ministries and government agencies play a crucial role in advancing mainstreaming, as they become a "physical" science-policy bridge to directors/senior-level policy-makers; their technical background enables understanding of existing information and knowledge, and available choices, which they can communicate upwards.
Our findings suggest that there are limits to seeing the sole major barrier to implementation as support at the leadership level and improved political will; it may not result in action if other levels of the policy process are not ready. Enhancing the mainstreaming skills and preparedness of policy-makers creates a bottom-up basis within agencies and ministries that could provide an additional push for mainstreaming and coordination, with top-down guidance from the regional and national levels.
Key capacity-building efforts led by regional institutions to advance multi-level interactions in the Caribbean region and elsewhere could include:
• Working with senior policy-makers-including directors and ministers at the national level-to share experiences, best practices and communication tools; such instruments could be built into their portfolios, and used to negotiate with other ministries, departments, and investors.
• Providing leading practice examples of how to develop cross-sectoral national visions and strategies that account for environmental challenges embodied with development priorities; this should also include information on processes that can be used to develop collaborative national strategies with different departments and other stakeholders.
• Best practice examples and support to integrate collaboration and mainstreaming needs at departmental or agency levels, organizing capacity-building activities to "learn how to make them work".
Synergies between Barriers
Our research findings show connections between institutional barriers and capacities of policy-makers; thus, organizational cultures-and a lack of formal/informal rules for collaboration-limit the capacities of policy-makers to engage with their peers and other stakeholders. This also relates to current work structures and staff performance reviews that fail to value engagements in collaboration necessary for EM (see Table 4 ). It seems that recognizing such behavior at all levels, from regional to subnational (both within and between government agencies), is crucial for strengthening foundations for EM.
Another critical factor is developing a strong link between available scientific information to support mainstreaming, leadership and capacities of policy-makers. In discussing the role and use of information in policy, [21] call attention to the unfulfilled "expectation of scientists and activists in the environmental domain that scientific information will be transformed into clear messages that will instruct decision-makers in an unambiguous obvious fashion"; our results show that to be the case (see issue B2, Table 4 ).While EM is perceived as less important compared to economic development, one key factor seen to contribute to this issue is the lack of targeted science-based evidence to illustrate the negative environmental impacts of development priorities choices. Senior policy-makers interviewed suggested that timely, high-quality research outcomes produced in a policy-relevant context are needed for EM at the national level. Furthermore, such information was also perceived as necessary to guide the next steps in EM, going beyond integration, to designing policies and management options and ensuring their implementation. At this level, science-based outcomes (data, information, and knowledge) can provide much-needed guidance on, for instance, thresholds for zoning, use of chemicals, water-and land-management practices. This view is aligned with a review on environmental information activity undertaken in Australia [7] that pointed toward a lack of strategic and targeted information as the problem, rather than a lack of information; many Australian agencies participating in the review provided examples where the government is seemingly awash in environmental information for which the policy analysis layer is either unclear or absent.
In the context of these barriers, government officials engaged in policy-making need improved capacities to synthesize research knowledge outcomes to support senior bureaucrats when negotiating the role of EM in the development agenda. Given the intertwined nature of the barriers that are relevant for a number of countries in the Caribbean and likely elsewhere, regional institutions can assist in capacity-building at the national and subnational levels by:
• Producing guidelines for policy-makers on targeted skills' development for mainstreaming and cross-sectoral collaborations, on effective ways to communicate mainstreaming benefits to senior decision-makers, and on collaboration with local stakeholders and scientists. Such skills are key to advancing mainstreaming, and they are often not a core part of the education that policy-makers receive.
• Improving communication between policy-makers and scientists on policy-related needs to address environmental challenges at national and regional levels, and to target the capacities of research institutes and academia by prioritizing knowledge production in these key areas.
Strategic Regional Leadership to Advance EM at the National Level
The previous sections presented key needs for regional leadership prompted by common barriers for EM at the horizontal and vertical levels. Beyond this rationale, it is important to stress that improving EM in the Caribbean region is crucial to ensuring the integrity of transboundary environmental resources and ecosystems [27, 28] . This can only be achieved if countries better coordinate efforts to maintain environmental quality, and its integration into development decisions. Interviewees and workshop participants indicated that regional institutions and agencies still have a relatively strong weight at the national level when prioritizing certain issues.
Regional agencies can exercise leadership by providing support for EM across scales and barriers; As indicated earlier, signaling to senior and junior policy-makers (through the involved key national representatives in EM) is important to create confidence in collaboration at the lower levels. For example, regional initiatives focusing on development challenges like tourism, agriculture and fisheries, and finance and budgeting bring together cross-sectoral experts from the participating countries.
Another key role is in terms of bringing together science and data across the region to address limited capacities that characterize most SIDS. National policy-makers of the Caribbean frequently indicated scarce human resources available for EM. Regardless future improvements, regional and international organizations can play an important knowledge and information brokering role in support of policy-making, stressing the importance of EM at the regional level. Most policy-makers felt they lacked credible and understandable scientific outputs that could be used to initiate effective mainstreaming efforts, as they tend to get stalled for lack of evidence, lack of ideas about what can be done and lack of baseline assessments and monitoring to assess progress. Especially for SIDS, effective EM presents enormous data, information, knowledge and policy requirements that may not be possible to cover in all concerned areas of the environment.
There are windows of opportunity for regional and perhaps global-level collaboration, to actively support targeted research, assisting policy-makers in illustrating linkages between decisions (e.g., environmental, development, etc.) and policy implications, so that policy-makers are better equipped to bridge research into policy domains. Main capacity-building efforts relevant for regions beyond the Caribbean could be listed as follows:
• Raising EM in regional forums when sectoral and cross-sectoral issues and challenges are discussed or addressed.
• Encourage regional, policy-relevant research exchanges and shared conduct on areas relevant to the SIDS in the Caribbean and elsewhere, to improve knowledge within countries about key priority areas for EM.
• Improve monitoring and data collection systems at the regional level to better connect national and subnational data and information, and thus improve monitoring impacts of policy on environmental trends.
Concluding Remarks: Future Research Needs
Our findings suggest that success in mainstreaming in the Caribbean region will depend on the extent to which policy-makers have opportunities for intra-regional collaboration and experience-sharing. Capacities need to be built for integrated policy planning across the whole of government in which not only governance of the environment (e.g., environmental policy and its national implementation), but also governance for the environment (by incorporating environmental concerns into other policy-relevant domains) is realized.
While there has been considerable research on national-level barriers, additional research and policy need to focus on the regional level, including detailed reviews of regional programs to ensure EM and cross-sectoral collaborations are effectively reinforced there; developing guidance, principles, and examples of national and sectoral strategies, and policies with EM to assist senior and junior bureaucrats; creating a knowledge-management system to bring together science-based information that is accessible to different countries in the region, and identifying specific types of research outcomes relevant for EM and integrating them into regional and national research initiatives.
